Coronary artery disease and coronary bypass grafting in young men: Experience with 138 subjects 39 years of age and younger  by FitzGibbon, Gerald M. et al.
JACC Vol. 9, No.5
May 1987:977-88
CLINICAL STUDIES
Coronary Artery Disease and Coronary Bypass Grafting in Young
Men: Experience With 138 Subjects 39 Years of Age and Younger
GERALD M. FITZGIBBON, LRCP&S (Ireland), FACC, MARK G. HAMILTON, MDCM,
ALAN J. LEACH, MD, HENRYK P. KAFKA, MD, FACC, HERBERT V. MARKLE, PHD,
WILBERT 1. KEON, MD, FACC
Ottawa, Canada
977
One hundred thirty-eight men aged :::;39 years had coro-
nary bypass grafting during a 13 year period. Angina
was the presenting symptom in 77% and of these pa-
tients, one-third had unstable angina. More than half of
the patients had experienced at least one myocardial
infarct. There was a high incidence of coronary risk
factors, especially smoking. Nineteen patients (13.8%)
had left main coronary artery stenosis (it was isolated
in two); 13.8, 24.6 and 60.2% had single, double and
triple vessel disease, respectively. Left ventriculograms
showed serious functional impairment in 42%. A total
of 461 coronary bypass grafts, 3.34 per patient, were
placed; almost all were vein grafts. There were no op-
erative deaths. Transmural myocardial infarction oc-
curred in 4.3% of patients.
Allbypassgrafts wereopacified angiographically early
after operation, 95% at 1 year, 56% at 5 years and 26%
at 10years after operation. Somepatients also had coro-
Some 40 years ago, Yater et al. (1) drew attention to the
clinical and pathologic features of coronary artery disease
in young men. They collected 781 reported cases of patients
<40 years of age and they detailed findings in 866 military
personnel 18 to 39 years of age, more than half of whom
came to autopsy, the remainder surviving myocardial in-
farction. Several more recent reports (1-14) have discussed
various aspects of coronary artery disease and its manage-
ment in men <40 years of age. Some of these reports
(1,3,6,8,10,11,13) have dealt with military populations and
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nary angiograms, dictated by clinical events, between 1
and 5 and between 5 and 10 years postoperatively. Pat-
ency rates for bypass grafts were comparable with those
previously reported and were acceptable, although they
decreased with time. However, increasing evidence of
atherosclerosis of bypass grafts was seen beyond 1 year,
particularly beyond 5 years. Of 23 subjects with a coro-
nary bypass reoperation, 2 died and 44% had perlop-
erative transmural myocardial infarction.
During follow-up, 13.8% of the patients died, sur-
vival being 95, 84 and 76% at 5, 10 and 12 years, re-
spectively. It is considered that the patients were ad-
vantageously treated with coronary bypass grafting
especiallyin the short-term. However, bypass graft pat-
ency steadily decreased with the passage of time and
graft atherosclerosis became an increasingly important
problem.
(J Am Coil CardioI1987;9:977-88)
some have dealt with surgical treatment (12,14). We present
a Canadian military hospital's experience with the diagnosis
and surgical management of coronary artery disease in young
men :s39 years of age during a 13 year period.
Methods
Study patients. The young patients in this study pre-
sented for various reasons and had routine clinical and bio-
chemical evaluation; most had treadmill tests, all underwent
left ventriculography and selective coronary angiography
and subsequently had a coronary bypass procedure. Oper-
ations were done at the University of Ottawa Heart Institute
(formerly Cardiac Unit) but the patients were returned to
the National Defence Medical Centre, Ottawa, within 24 or
48 hours. The preoperative evaluation and the postoperative
care and follow-up of these patients were undertaken in all
cases by the Cardio-Pulmonary Unit of the National Defence
Medical Centre.
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Exercise testing. Treadmill tests were done using our
military protocol, patients walking at 3.0 miles/h, the grade
increasing by 5% every 2 minutes. In our population we
are less concerned with false positive than with false neg-
ative tests. Accordingly and considering our earlier reported
experience (15) correlating the Master two-step test with
coronary angiography, we used right angled or downsloping
ST segment depression of 0.05 mV or more as the sole
criterion for a "positive" result. ST segment anomalies not
quite meeting this criterion were labeled "suspicious." Tests
were "uninterpretable" if target heart rate was not reached
or an electrocardiographic (ECG) anomaly such as bundle
branch block precluded proper interpretation.
Angiocardiography. Angiographic studies were made
by four cardiologists using the Judkins technique. Early
coronary angiograms included five-plane horizontal views
of the left coronary artery system and four views of the
right system with a 60° right oblique left ventriculogram.
Later, and for the larger part of the series, two or three axial
views of the left coronary artery system and one axial view
of the right coronary artery were added to the protocol
together with a 60° left oblique left ventriculogram. All
coronary bypass grafts were selectively opacified in at least
four planes. Ring markers placed at operation identified the
graft ostia. A parallelogram U'-arm was used; 35 mm film
was exposed at 60 frames/s and the contrast medium was
76% sodium meglumine diatrizoate (Renografin-76).
Surgical procedure. In the first half of the series, nor-
mothermic anoxic cardiac arrest was employed for coronary
bypass operations but in the second half cold potassium
cardioplegia, local pericardial cooling and general hypo-
thermia were used. In almost all cases a saphenous vein
was used for conduits. This was harvested with minimal
manipulation and, pending placement, was kept in normal
saline solution containing 60 mg papaverinell00 ml. Most
bypass grafts were single but some were of the sequential
type and we (16) have previously described our experience
with this type of graft; very few grafts were fashioned from
internal mammary arteries.
Grading of coronary angiograms and ventriculo-
grams during follow-up. All of our patients were entered
in a Registry. We have tried to do follow-up coronary artery
and coronary bypass angiograms in as many as possible.
We have sought to do these studies early (usually within 1
month), at 1 year (7 to 18 months), at 5 years (43 to 78
months) and at 10 years (103 to 138 months) after operation.
In some patients, clinical events forced us to do angiograms
at other times and we have approximated these as 2.5 years
(19 to 42 months) and 7.5 years (79 to 102 months) after
operation.
Reduction ofcoronary luminal diameter in the angiogram
by '250% was considered "significant." Stenoses in large
marginal (posterolateral) branches were considered lesions
of the marginal-circumflex system. Five segments of the
60° right oblique left ventriculogram were specifically ex-
amined: anterobasal, anterior, apical, inferior and infero-
basal. In most cases there was also a left oblique ventric-
ulogram and in these studies anterior and posterior segments
were examined. Ventriculograms were classified as follows:
grade 0, normal; grade I, one abnormal wall segment with
an ejection fraction greater than 50%; grades II, III and IV,
two or more abnormal segments with an ejection fraction
>50, 30 to 50% and <30%, respectively.
The proximal and distal anastomoses and the trunk of
each coronary bypass graft were separately graded A (ex-
cellent), B (fair) or a (occluded), the overall graft grade
being the worst of the three individual grades. A and a
gradings presented few problems but the B grading was not
as easy. The B graft was defined as one narrowed anywhere
in its course to <50% of the caliber of the grafted artery
or a graft whose planned runoff territory had been reduced
to <50% by iatrogenic stenosis of the relevant coronary
artery. We (17) have described this sytem and the validation
of the B grading specifically for a large number of consec-
utive grafts and have also described (18) a method for grad-
ing disease, presumed to be atherosclerosis, in coronary
bypass grafts; we have utilized this method in the present
study. Category I indicated that the graft outline was com-
pletely smooth without irregularity considered due to dis-
ease; category II indicated that <50% of the estimated sur-
face area of the graft intima was irregular; Category III
indicated that >50% of the intima was involved. To define
graft disease even more completely, the lesions were clas-
sified into high or low profile (that is, high or low elevation
or relief) types, dependingon whether they encroached >50%
or <50%, respectively, on what was considered to be the
normal graft lumen at that point. These grading systems,
all based on the worst aspects of multiple plane views,
essentially required an "eyeballing" technique; to suggest
otherwise would entail technical facilities not in our pos-
session or intellectual dishonesty. Great care was taken,
however, to classify grafts as carefully as possible within
the framework described.
Postoperative medical therapy. Drugs affecting the be-
havior of platelets were prescribed for all patients in this
study from its inception. These have usually been enteric-
coated aspirin, 650 mg, and dipyridamole, 100 mg, every
6 hours. Sulfinpyrazone, 200 mg, was occasionally substi-
tuted in cases of aspirin intolerance. It was also used in
place of aspirin for the 7 days before operation to reduce
operative bleeding. Platelet-inhibiting drugs were stopped
on the day of operation and given again starting 1 to 3 days
postoperatively.
All patients were on a special low cholesterol, low animal
fat, low refined carbohydrate diet. Appropriate drug therapy
was employed in cases of marked hypercholesterolemia.
Statistical evaluations were done using the chi-square
method.
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Table 1. Canadian Cardiovascular Society Angina Class of 138 Patients
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Time After Operation
Preoperative Early I Year 2.5 Years 5 Years 7.5 Years 10 Years
Angina Class (1381138)* (138/138)* (137/137)* (271131 )* (751122)* (20/97)* (23/66)*
0 23 (16.7) 134 (972) 131 (95.6) 19 (70A) 62 (82.7) 9 (45.0) 15 (65.3)
I 23 (16.7) 1(0.7) 3 (2.2) 4 (14.8) 7 (9.3) 3 (15.0) I (4.3)
2 31 (22.5) I (07) 1(0.7) I (3.7) 5 (6.6) 2 (10.0) 5 (21.8)
3 25(18.1) I (0.7)t 2 (1.5) 2 (7A) 0(0) 3 (15.0) 1 (4.3)
4 36 (26.1) I (O.7)t 0(0) I (37) I (I A) 3 (15.0) I (4.3)
*No. of subjects examined per number available. tReoperation within I month. Numbers in parentheses are percents.
Results
Patients and clinical data (Table 1). Between March
1972 and January 1985 we subjected 139 men :::::39 years
of age to coronary bypass procedures. One of these, a for-
eign serviceman who was lost to follow-up early, has been
excluded from the series, There remain 138 patients, 130
regular force personnel of the Canadian Armed Forces and
eight members of theRoyal Canadian Mounted Police. Among
our military patients the ratio of officer to other ranks was
0.14; during the 13 years in question this ratio in the Ca-
nadian Armed Forces Regular Force varied between 0,22
and0.26. In our series, therefore, therewereproportionately
moremembers in other ranks thanofficers. We havefollow-
up data on all subjects to February 1986. At the time of
operation, subject ages ranged from 27 to 39 years (mean
36); two men were 25 to 29,34 were 30 to 34 and 102 were
35 to 39 years of age, Three had previously undergone a
Vineberg myocardial revascularization procedure 62 to 65
months earlier.
Patients usually presented initially to local medical fa-
cilities and were subsequently referred to the Cardio-Pul-
monary Unit of the National Defence Medical Centre. We
(19) have previously described delayed diagnosis of syrnp-
tomatic coronary artery disease in young men; a similar
phenomenon was observed in the present study. Diagnosis
was immediate in 85 (62%) of the 138 cases. However, in
16 (12%) the delay was between 1 day and I month, in 22
(16%) between I month and I year and in 15 (II %) the
delay was > I year. The mean delay for all subjects was
5.9 months, but for the 53 in whom the diagnosis was not
immediate the delay was 15.4 months. As in our previous
study, myocardial infarction assured an earlier diagnosis
than did angina pectoris in these young subjects. Excluding
initially asymptomatic patients, a cardiac diagnosis was made
immediately in 50 (70%) of the 71 cases of infarction but
in only 32 (51%) of 63 patients with angina (p < 0.025).
Time from Cardio-Pulmonary Unit presentation until
coronary bypass grafting varied from 0.05 to 54 (mean 3.2)
months.Twelve (9%) of the 138subjectscame to operation
within 3 days of first being seen. One hundred six patients
(77%) presented with angina, which was unstable in 31%
of these; 9 (6.5%) presented because of recent myocardial
infarction and 23 (17%) were asymptomatic, including 3
(2%)whohadECGabnormalities alone. Seventy-five (54%)
of the patientsexperienced at leastone myocardial infarction
before coronary bypass grafting; it was the first coronary
event in 71 patients (51.5%). The degree of anginaseverity
Table 2. Clinical Data on 138 Patients Presenting to Cardia-Pulmonary Unit of National
Defence Medical Centre
Frequency %
Stable angina
Unstable angina
Myocardial infarction*
No symptomst
Family history
Hypertension
Blood sugar >6 mmoilliter (I 10 mg/dl)
Abnormal glucose tolerance test
Blood cholesterol >6 rnmol/liter (236 rng/dl)
Serum triglyceride>2 mmoliliter (186 rng/dl)
73 of 138
33 of 138
9 of 138
23 of 138
87 of 127
35 of 138
5 of 132
15 of 72
87 of 137
60 of 124
52.9
23.9
6.5
16.7
68.5
25.4
3.8
20.8
63.5
48A
*Myocardial infarction sometime before bypass grafting in 75 of 138 (54.3%). tECG abnormality alone
in 3 of 138 (2.2%).
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Table 3. Coronary Angiographic Versus Left Ventriculographic Findings in 138 Patients
Left Ventriculogram Grade
Vessel 0 I II III IV
Disease (n = 38) (n = 24) (n = 17) (n = 42) (n = 17)
0 2 (5.3)* 0(0) 0(0) 0(0) 0(0)
I 9 (23.7) 5 (20.8) 1(5.9) 3 (7.1) 1(5.9)
2 7 (18.4) 8 (33.3) 5 (29.4) II (26.2) 3 (17.6)
3 20 (52.6) II (45.9) II (64.7) 28 (66.7) 13 (76.5)
*Left main stenosis alone. Numbers in parentheses are percents.
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in these patients, according to the Canadian Cardiovascular
Society (20) classification, is noted in Table 1. Fifty-four
patients (39%) had class 1 or 2 angina and 61 (44%) had
class 3 or 4 angina.
Risk factors (Table 2). Family history was known in
92% of the patients; it was unremarkable in 31.5%. Sixty-
three percent reported history of coronary artery disease in
a parent or sibling, and 5.5% in another family member.
Using the criteria of blood pressure> 140/90 mm Hg or
hypertension under treatment, elevated blood pressure was
present in 35 (25%) of the 138 patients. The fasting blood
sugar was available in 132 subjects, the range was from 3.8
to 6.6 mmollliter (68 to 119 mg/dl), being ~6 mmollliter
(llO mg/dl) in only 5 (4%) of the 132 subjects. An oral
glucose tolerance test, obtained in 72 (52%) of the 138
subjects, was abnormal in 15 (21%), but no patient had
overt diabetes.
The blood cholesterol was known for 137 of the 138
patients. Excluding one whose blood cholesterol was grossly
elevated to 31 mmollliter (1,206.5 mg/dl) and two who had
values of 12 mmollliter (464 mg/dl), it ranged from 4.2 to
10.2 mmol/liter (162 to 394 mg/dl). In 50 (36.5%) patients
it was :56 mmol/liter (232 mg/dl), and in the remainder
(63.5%) it was elevated, being ~8 mmollliter (313 mg/dl)
in 21 (15%). The serum triglyceride level was known for
124 of the 138 patients. It ranged from 0.6 to 11.0 mmollliter
(53 to 974 mg/dl) and was :52 mmol/liter (177 mg/dl) in
64 (52%). In the remaining 48% it was elevated, being 4
mmolliiter (363 mg/dl) or higher in 14 (11%). Smoking
history was known for all subjects; 122 (88%) were smokers,
all using more than five cigarettes daily or the equivalent.
Treadmill testing. Treadmill testing was done on 115
(83%) of the 138 patients. The test was considered positive
Table 4. Grafts per Operation
in 79 (69%), negative in 23 (20%), "suspicious" in 9 (8%)
and uninterpretable in 4 (3.5%).
Initial coronary and ventricular angiography (Table
3). Two patients (1.5%) had isolated left main coronary
artery stenosis. Not counting the left main coronary artery,
19 (14%) had single vessel disease, 34 (25%) had double
vessel disease and 83 (60%) had triple vessel disease. Nine-
teen patients in all (14%) had left main disease, isolated in
the 2 noted previously, associated with double vessel disease
in 4 and with triple vessel disease in 13. Thus, 355 vessels
in all, or 2.6 per patient, were diseased.
Left ventriculograms were grade 0 in 38 (27.5%), grade
I in 24 (17%), grade II in 17 (12%), grade III in 42 (30.5%)
and grade IV in 17 (12%) patients. Ventriculograms were
thus markedly abnormal in 42% of the 138 patients. As a
general rule, the more abnormal the ventriculogram the more
coronary arteries were diseased, but there were exceptions.
Operations (Tables 4 and 5). The 138 patients had 461
coronary bypass grafts placed (range I to 6 [mean 3] per
patient) (Table 4). Two patients each had one internal mam-
mary artery graft. Otherwise all grafts were reversed sa-
phenous veins. Twenty-two patients (16%) had sequential
grafts. Forty native arteries were endarterectomized in 35
patients, 33 right and 7 left, and 4 patients had right and
left endarterectomy, including 1 who had two left and one
right endarterectomy. The right coronary artery was grafted
in 24% of cases, the anterior descending artery in 26%,
diagonal arteries in 21% and marginal branches of the mar-
ginal-circumflex trunk in 29% of cases. By and large the
number of grafts placed increased with the number of dis-
eased arteries (Table 5). In the course of these operations,
12 (9%) left ventricular aneurysms were repaired; one pa-
tient also had mitral valve replacement.
Total
Operations
Total
Grafts One Two
No. of Grafts
Three Four Five Six
Initial operation
Reoperation
138
23
461
54
7 (5.1)
5 (21.7)
28 (20.3)
8 (34.8)
41 (29.7)
8 (34.8)
38 (27.5)
I (4.4)
21 (15.2)
I (4.4)
3 (2.2)
Numbers in parentheses are percent of operations.
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Table S. Grafts Versus Coronary Vessels Diseased
Coronary No. of Grafts
Arteries
Diseased Operations One Two Three Four Five Six
0* 2 0 2 0 0 0 0
I 19 7 9§ 2t I t 0 0
2 34 0 8 18 8 0 0
3 83 0 9 21 29 21 3
*Left main coronary artery only. t One patient had a left anterior descending artery and three diagonal artery grafts (4) . tOne patient had a left anterior
descending and two diagonal artery grafts (3); one patient had a left anterior descending and one diagonal plus a right coronary artery graft at surgeon's
discretion (3). §Eight patients had a left anterior descending and one diagonal artery graft (8 x 2); one patient had two marginal grafts (2).
Operation complications. There were no perioperative
deaths. Myocardial infarction occurred in 15 (II %) of the
138 patients but it was transmural in only 6 (4%). Myo-
cardial infarction was associated with endarterectomy in 5
(14%) of 35 cases but was not associated with it in 10(10%)
of 103 cases. This difference is interesting but not signifi-
cant. Ventricular arrhythmia occurred in 26 (19%) of 138
patients and supraventricular arrhythmia in II (8%). Two
patients had both supraventricular and ventricular arrhyth-
mia. The pleuropericardial syndrome was diagnosed in 47
(34%) cases, was almost always treated and responded well
to a short course of prednisone.
Coronary bypass angiography. All 461 bypass grafts
were opacified early (mean 25 days) after operation: 431
(95%) of 455 available grafts in 130(95%) of 137available
patients at I year (mean 12.9 months), 232 (56%) of 415
available grafts in 71 (58%) of 122 available patients at 5
years (mean 58.9 months) and 53 (25%) of 214 available
grafts in 20 (30%) of 66 available patients at 10years (mean
119.5 months)after operation. Additionally, dictated by the
clinicalevents notedearlier, 75 (17%) of438 availablegrafts
were studied in 21 (16%) of 131 available patients at ap-
proximately 2.5 years after operation; similarly 72 (21 %)
of 336 availablegrafts in 17(17.5%) of 97 available patients
were studied at approximately 7.5 years after operation. By
" available" we mean that the patients had survived to the
appropriatepostoperativetimes and were theoretical1y avail-
able for study.
Bypass graf t patency (Table 6) was 91% early after op-
eration, 83.5% at I year, 72% at 5 years and 55% at 10
years. As might be anticipated, the patency rates at 2.5
(64%) and at 7.5 (48.5%) years were lower than expected
because adverse clinical events, rather than the study pro-
tocol, dictated angiography at these times.
With respect to evidence of bypass graf t atherosclerosis
(Table 7), all grafts appeared normal early after operation,
85% were free of disease at 1 year, 59.5% at 5 years and
41% at 10 years. The proportion of grafts free of disease
at 2.5 years was intermediate between the I and 5 year
values. However, at 7.5 years, only 29% of grafts were free
of disease. Grafts were studied at this time mainly in patients
with clinical problems. As bypass graft atherosclerosis in-
creased in extent so did the profile or relief of the lesions,
which were high profile (>50% graft stenosis) in 15, 22
and 29% of cases at I, 5 and 10 years, respectively. The
2.5 year numbers are rather small but 50% of 14 lesions
were high profile;at 7.5 years high profile lesions were seen
in 44% of 25 diseased grafts. We have demonstrated else-
Table 6. Follow-Up Angiography: Bypass Patency
Time After Operation
Early 1 Year 2.5 Years 5 Years 7.5 Years 10 Years
(0 to 6 mol (7 to 18 mol (19 to 42 mol (43 to 78 mol (79 to 102 mol (103 + mol
No. of patients 138/138(100) 1301137(94.9) 211131( 16.0) 711\22(58.2) 17197(17.5) 20/66(30.3)
examined/no. available
No. of grafts 461/461(100) 431/455(94.7) 75/438(17. I ) 232/415(55.9) 72/336(21.4) 53/214(24.8)
examined/no. available
Graft grade
A 389(84.4) 328(76.1 ) 40(53.3) 149(64.2) 25(34.7) 25(47 .2)
B 30(6.5) 32(7.4 ) 8(10.7) 19(8.2) 10(13.9) 4(7.5)
A and B (patent) 419(90.9) 360(83.5) 48(64.0) 168(72.4) 35(48.6) 29(54 .7)
0 42(9.1) 71(16.5) 27(36.0) 64(27.6) 37(51.4) 24(45.3)
Numbers in parentheses are percents . A = good patency; B = graft narrowed at some point to <50% of grafted artery; 0 = graft occluded.
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Table 7. Follow-Up Angiography: Bypass Atherosclerosis
Time After Operation
Early I Year 2.5 Years 5 Years 7.5 Years 10 Years
Factor (0 to 6 mol (7 to 18 mol (19 to 42 mol (43 to 78 mol (79 to 102 mo) (103+ mol
Patent grafts 419 360 48 168 35 29
Not diseased (I) 419(100) 307(85.3) 34(70.8) 100(59.5) 10(28.6) 12(41.4)
Diseased
II 0(0) 43(11.9) 7(14.6) 38(22.6) 15(42.9) 9(31.0)
III 0(0) 10(2.8) 7(14.6) 30(17.9) 10(28.6) 8(27.6)
II and III 0(0) 53(14.7) 14(29.2) 68(40.5) 25(71.4) 17(58.6)
% Of diseased grafts
Low profile 0(0) 45(84.9) 7(50.0) 53(77.9) 14(56.0) 12(70.6)
High profile 0(0) 8(15.1) 7(50.0) 15(22.1) 11(44.0) 5(29.4)
High profile = atheroma encroaching >50% on lumen; low profile = atheroma encroaching <50% on lumen; II = graft with <50% of the intima
estimated diseased; III = graft with >50% of intima estimated diseased.
where (18) that, when atherosclerosis progresses, lesions
protrude into the graft lumen as they spread in the vessel
wall.
Reoperations (Tables 4 and 8). Twenty-three patients
underwent reoperation 0.5 to 128 (mean 55) months after
the first operation; eight were still <39 years of age. We
could not identify any specific factors predicting reopera-
tion. At the second operations a total of 54 grafts were
placed, 2.34 per patient compared with 3.34 per patient
during the first operations. There were two (9%) sequential
grafts. Five patients (22%) had six (II %) internal mammary
grafts; these figures were considerably higher than the 1.4
and 0.4% respective values for the first operations. There
were no significantdifferences in the particular vessels grafted
between the first and second operations and there were no
ventricular aneurysm repairs. One patient had aortic valve
replacement. Myocardial infarction occurred significantly
(p < 0.0005) more often during the second than the first
operations (48 versus 11%). Furthermore, the infarcts were
large (serum creatine kinase range 1,146 to 4,320 units,
mean 2,644); 10 (91%) of 11 were transmural compared
with 6 (40%) of 15 for first operations. There were two
perioperative deaths, both associated with extensive myo-
cardial infarction.
We have early follow-up angiographic information after
reoperation in 20 of the 23 patients; 2 died and 1 refused
examination. In the studies done after reoperation there was
an 81% graft patency rate (8.5% B grafts) compared with
91% (6.5% B grafts) after first operations (p < 0.025).
Long-term smoking history. Table 9 indicates the
smoking history of our subjects for 10 years. Approximately
half of the smokers gave up the habit after operation. A
surprising number continued despite the strongest advice to
quit.
Long-term angina history andtreadmill testing. Table
I lists the angina history of our subjects before operation
and during 10 years of follow-up. The marked relief of
angina in the year after coronary bypass surgery is evident;
it decreased in all patients with all grades of this symptom,
from 83 to 4%. In succeeding years the complaint gradually
recurred and 35% of patients had angina 10 years after
operation. Because clinical events generally dictated ex-
amination of our patients at approximately 2.5 and 7.5 years,
the more severely symptomatic status at these times com-
pared with the status at preceding "routine" examinations
is not surprising. Positive treadmill tests decreased from
69% before operation to 15% 1 year later, rising to 32% at
Table 8. First and Second Operation Comparisons
First
Operation Reoperation
No. of patients 138 23
Bypass grafts 461 54
Grafts/patient 3.34 2.34
Vessels grafted
Right coronary 112(24.3%) 12(22.2%)
Anterior descending 120(26.0%) 14(25.9%)
Diagonal 96(20.8%) 18(33.3%)
Marginal 133(28.9%) 10(18.5%)
Sequential grafting 22(15.9%) 2(8.6%)
Internal mammary grafting
Patients 2(1.4%) 5(21.7%)
Grafts 2(0.4%) 6(11.1 %)
Endarterectomy 35(25.4%) 2(8.7%)
Ventricular aneurysm repair 12(8.7%) 0(0)
Valve replacement 1(0.7%) 1(4.3%)
Myocardial infarction 15(10.9%) 11(47.8%)
Transmural infarction 6(4.3%) 10(43.5%)
Perioperative death 0(0) 2(8.7%)
Early graft status 461 of 461 47 of 54
Graft grade
A 389(84.4%) 34(72.3%)
B 30(6.5%) 4(8.5%)
A and B 419(90.9%) 38(80.9%)
0 42(9.1%) 9(19.1%)
For abbreviations see table 6.
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Table 9. Smoking History
Time After Operation
983
Smoking
Not smoking
At Presentation
( 1381138)*
122(88.4 )
16(\ 1.6)
1 Year
(131/137)*
57(43.5)t
74(56.5)
5 Years
(91/122)*
48(52.7):1:
43(47.3 )
10 Years
(27/66)*
11(40.7)
16(59.3)
*No. of subjects examined/no. available . t Four less than five cigarettes/day: tthree less than five cigarettes/
day.
5 years and to 57% at 10 years after operation (Table 10).
The number of tests available for study at 5 and 10 years,
however , is rather small for proper interpretation.
EtTect of preoperative risk factors. The risk factors,
smoking , hypercholesterolemia, family history and hyper-
tension , were assessed singly and in combination for their
effects on various pre- and postoperative variables . The
presence of either all four , the first three or the first two
together significantly determined a greater incidence of tri-
ple vessel disease. However, they had no other significant
associations that we could determine and, in particular, did
not influence mortality, bypass graft patency or graft ath-
erosclerosis at any time after operation. For example, sub-
jects having preoperative blood cholesterol levels of ::;6.5
mmolJliter(254 mg/dl) and those with levels of 28 mmolJliter
(312 mg/dl) were compared. There were no differences be-
tween the groups in deaths during follow-up or in bypass
graft occlusion or presence of graft atherosclerosis at 5 years
after operation.
Deaths. During follow-up, 19 (14%) of the 138 patients
died between 4 and 137 months (mean 76.4) after operation.
Figure I reveals that survival at 5 years was 95%, at 10
years was 84% and at 12 years was 76%. It will be seen
that mortality is considerably increased compared with the
general experience for Canadian men aged 39 years and that
the curve becomes steeper beyond 6 years (21). Eleven of
our patients died after myocardial infarction ; two deaths
were associated with reoperation and deaths of known car-
diac cause amounted to 68%. Two patients (10 .5%) com-
mitted suicide, one (5%) died of carcinoma of the liver and
Table 10. Results of Treadmill Testing
three (16%) died of unknown cause . Of the 19 patients who
died during follow-up, 6 (32%) had no angina at the time
of operation and 9 (47%) were in angina class 0, 1 or 2.
Among the 23 men who underwent a second operation, 6
(26%) died. There were two perioperative deaths and four
deaths occurred between 16 and 130 months (mean 82) after
the first operation . There was no significant association be-
tween a second operation and late death . However, the
difference between perioperative deaths at the two opera-
tions (0 of 138 and 2 of 23) is significant (p < 0.0005 ).
There were no significant differences between survivors and
those who died in technical factors relating to the operation
or in early postoperative graft patency. However, there was
a significant difference between the preoperative left ven-
triculogram s (p < 0.025) and the extent of coronary disease
(p < 0.05) in survivors and those who died. Left ventric-
ulograms were graded III or IV in 68% of those patients
who eventually died and in only 39% of survivors. Double
or triple vessel disease was present in 82% of those who
survived compared with 100% in those who died. There
were no differences between the two groups in the propor-
tion with left main coronary artery disease.
Discussion
Age. Proudfit et al. (22) showed that , in subjects with
coronary atherosclerosis, prognosis is better in patients < 50
years than in older patients . Nevertheless , in their study of
subjects < 50 years with more than 50% coronary stenosis,
the 5, 10 and 15 year survival rates were 74 , 56 and 38%,
Time After Operation
At Presentation Early I Year 2.5 Years 5 Years 7.5 Years 10 Years
(1151138)* (133/138)* (130/ 137)* (27/ 131)* (75/122)* (\7/97)* (21/66)*
Positive 79(68 .7) 3(2.2 ) 19(14.6) 12(44.4 ) 24(32.0) 11(64.7) 12(57.1)
Negative 23(20.0 ) 110(82.7) 101 (77.7) 12(44.4) 45(60.0 ) 4(23.5) 6(28.6 )
Suspicious 9(7.8) 7(5.3) 3(2 .3) 2(7.4) 3(4 .0) 1(5.9) 2(9.5)
Uninterpretable 4(3.5) 13(9.8) 7(5.4) 1(3.7) 3(4.0) 1(5.9) 1(4.8)
*No. of subjects examined/no. available . Uninterprctable-maximal heart rate not achieved or unsuitable ECG (that is. bundle branch block). Numbers
in parentheses are percents.
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Figure 1. Survival curves. A = Canadian men aged 39 (21). B
= Patients in presentstudy(life table analysis withno patientlost
to follow-up). Note increased slope of the curve beyond 6 years.
C = Ninety-one patients, :::;:40 yearsof age, surviving myocardial
infarction, reported in 1964by Gertleret al. (4).
respectively. Lim et al. (9) reported the follow-up of 116
patients <40 years of age who had coronary angiograms
between 1961 and 1965 and were not treated by operation.
The exact degree of coronary obstruction was unspecified
but 29% had single and 34% double vessel disease. The 5
year survival in this group was 67%. Gertler et al. (4)
reported a 10 year survival of 67% in 91 subjects not sub-
jected to modem treatment who sustained myocardial in-
farction before 40 years of age. Survival decreased at 15
years to 53% in those between 36 and 40 years and to 41%
in those :535 years. Coronary artery disease is clearly a
very serious problem in young patients.
Military rank. There were twice as many patients in
our series with a rank other than that of officer than might
have been expected from their proportions in the Canadian
Armed Forces. Lynch and Gelman (13) demonstrated an
inverse relation between mortality from coronary heart dis-
ease and rank in the British Army and concluded that sol-
diers <40 years of age represent a high risk and officers a
low risk group for coronary heart disease. There are no
published figures indicating whether this might be true also
of Canadian military personnel. However, level of education
has been found to correlate inversely with extent of cardio-
vascular risk factors in Canada (23) and an increased mor-
tality risk for coronary heart disease in lower socioeconomic
groups has been demonstrated (24) in this country.
Diagnostic delay. The delay in diagnosis of sympto-
matic coronary heart disease in our patients parallels the
results of an earlier study. We (19) noted that the diagnosis
of coronary artery disease was made in 204 (77%) of 265
patients at the time of initial presentation but in only 56%
of those <35 compared with 88% of those >45 and in 80%
of those between 35 and 45. In the present series, diagnosis
was immediate in only 62% of cases. The manner of clinical
presentation also appears to have had a marked influence
on the incidence of delay in diagnosis. In our earlier study,
there was delay in 14% of patients presenting with myo-
cardial infarction compared with 42% presenting with an-
gina. In the present study, there was a delay in 30% of
patients with myocardial infarction and in 49% of patients
presenting with angina. We concluded in our previous study
that the diagnosis of angina pectoris was delayed three times
more frequently than was the diagnosis of myocardial in-
farction and that the delay to diagnosis was five times longer.
Furthermore, the diagnosis of symptomatic coronary artery
disease was delayed 3.5 times more often in patients <35
years of age than in patients >45. The average time from
presentation with symptoms to diagnosis was 30 times longer
in patients <35 than in patients >45 years of age. Clinical
acuity seems to have changed little in the 14 years since
our earlier study.
Patients without angina. At first sight, the 17% inci-
dence of asymptomatic patients may seem high. However,
we (25) have previously described a series of coronary by-
pass procedures in which 16% of 723 subjects did not have
angina. Comparing the patients with and without angina
preceding operation in that series, there were no significant
differences between the two groups in age, coronary disease
severity, results of treadmill testing, number of grafted ves-
sels, endarterectomies, ventricular aneurysm repairs, peri-
operative infarcts, operative or late mortality or early, 1
year and 5 year graft patency rates. We concluded that, with
the exception of cardiac ischemia warning, our patients without
angina, treated surgically, were similar in most important
respects to patients in a concurrent series in whom angina
was one of the indications for operation. In the present
series, almost one-third of the patients who died during the
follow-up period did not have angina at the time of oper-
ation.
Risk factors. With respect to risk factors for coronary
artery disease (family history, smoking, hypertension, hy-
percholesterolemia, hypertriglyceridemia and impaired glu-
cose tolerance), our young patients were similar to others
reported (5,6,10,11,14). The 88% incidence of smokers is
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high. A 1982 survey in the Canadian Armed Forces revealed
that 52% of the total population were smokers, 47% regular
smokers. Unfortunately, there was no breakdown by sex.
Jones et al. (26) indicated a 74% incidence of smokers in
1,004 patients having coronary bypass surgery. The inci-
dence of smokers in the European Coronary Surgery Study
(27) was given as 43% preoperatively for both surgical and
medically treated patients, decreasing to 35% in the medical
group and 31% in the surgical group at 5 years after op-
eration . In the CASS report (28) only 40% of subjects were
described as smokers preoperatively but 44% were tabulated
in the "former smoker" category . A high incidence of
smokers, similar to ours, in prediagnosis patients is sug-
gested. The fasting blood sugar was elevated in only 4% of
our subjects but the oral glucose tolerance test was abnormal
in 21%. Hatch et al. (5) drew particular attention to glucose
intolerance, distinguished from clinical diabetes mellitus,
as a risk factor for coronary atherosclerosis.
Treadmill tests. The results of treadmill tests before and
at I year after operation are similar to those we (25) pub-
lished previously for a larger group of patients. The results
of treadmill testing (Table 10) over the years closely follow
the angina class designation (Table I) . The early postop-
erative treadmill test results should be interpreted with cau-
tion because five patients who would probably have had a
positive treadmill test were not tested and there was a higher
percent of uninterpretable tests, usually due to failure to
reach the target heart rate, than at other times.
Coronary artery stenosis. In a review of 357 men < 40
years old who had at least 50% narrowing of one or more
coronary arteries, Welch et al. (7) found involvement of
one artery in 36%, two arteries in 31%, three arteries in
31% and four arteries in 2% of patients. The total number
of arteries diseased per patient was 2. In our series, we have
fewer instances of single vessel disease (14%), a similar
incidence of two vessel disease but a much higher incidence
of three vessel disease (60%) . Additionally 14% of our
patient s had left main coronary artery involvement. There
were 2.6 diseased arteries per patient. Among the 40 patients
with coronary artery disease aged :535 years in the series
of Davia et al. (10) , who also used 50% or more stenosis
as " significant," one artery was involved in 60%, two ar-
teries in 20%, three arteries in 17.5% and four arteries in
2.5 % and the number of arteries involved per patient was
1.6. In a surgical series of 68 patients :540 years of age,
in which coronary stenosis of 70% and greater was consid-
ered " significant," Kelly et al. (12) demonstrated single
vessel disease in 26% , double vessel disease in 31%, triple
vessel disease in 35% and four vessel disease in 8%. Lytle
et al. (14) reported on 107 patient s aged :535 years who
underwent coronary bypass surgery. Also considering :::::70%
coronary stenosis significant, they reported an incidence of
37% for single, 45% for double and 18% for triple vessel
disease, 3% having left main coronary involvement.
A valuable lightwasshedon the70 versus 50%coronary
stenosis conceptual problem in the CASS report (28) . In
that study, using the 70% stenosis significance level, 27,
40 and 33% of randomized subjects had single, double and
triple vessel disease , respectively. Applying the 50% sig-
nificance definition to the same CASS data , 18,32 and 50%
had single , double and triple vessel disease , respectively.
We have considered :::::50% coronary stenosis significant.
Nevertheless , we may have proportionately more multiple
vessel involvement in our patients than in the two cited
surgical series involving young patients. This impression is
strengthened by noting in the series of Lytle et al. (14) that
left ventricular function was normal in 70% of 107 patients
and mildly impaired in 23%. We found only 27.5% normal
left ventriculograms and 17% mildly impaired in our series.
In nearly half of our patients, the left ventricular ejection
fraction was <50% and in one-eighth it was <30%.
Operations. In our series, 74% of patients had three or
more grafts placed at operation. In the series of Kelly et al.
(12), three or more grafts were placed in 25% of patients
and in the series of Lytle et al. (14) in 17% of patients. We
utilized a single bypass graft in 5% of our patients, Kelly
et al. in 34% and Lytle et al. in 45% of their patients. Kelly
et al. (12) reported a 4.4% incidence of transmural myo-
cardial infarction and Lytle a 4 .7% incidence. Our 4.3%
rate is comparable. We (29) have previously reported an
8% incidence of myocardial infarction , transmural in 3%.
In that study we were able to make a significant correlation
between endarterectomy and perioperative myocardial in-
farction but this was not the case in the present series.
Adjunctive endarterectomy was done in 9% of the vessels
grafted in the present experience and one-quarter of the
operations involved endarterectomy. In a previous larger
series not limited to a young age group, we (25) reported
endarterectomy in one-third of the operations.
Kelly et al. (12) noted that pericarditis requiring treat-
ment with anti-inflammatory agents or steroids occurred in
15% of their patient s. Our high incidence (34%) is probably
accounted for by our keeping patients in the hospital some-
what longer than civilian institutions; consequently we de-
tect late-flowering cases of this debilitating but easily treated
syndrome more commonly.
Graft patency. We (17) reported 89% patency (79%
type A and 10% type B) in a series of 1,400 consecutive
coronary bypass grafts, all examined early after operation.
In another series with almost 100% early angiographic study
of 2,540 bypass grafts we (25) reported an 89% patency
rate . We (18) have also reported a 90% patency rate early
after operation for 1,179 bypas s grafts, all of which were
studied early, and at I and at 5 years after operation. In the
present study, 91% of the grafts were patent (84% A and
6.5% B) early after operation. These results are consistent
whether all patients, those with and those without angina
before operation or young subjects, are considered. Most
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of these grafts were fashioned from reversed saphenous
veins . Lytle and Loop (30) reported a 77% patency grade
under 7 months after operation in 947 grafts studied. Bour-
assa et al. (31) reported 86% of 721 grafts patent early after
operation. The CASS report (31) indicated that 90% of 334
grafts were patent early postoperatively .
At f year after operation our graft patency rate in the
present study was 83.5 %. We have previously reported I
year postoperative bypass graft patency as 81% of 1,132
grafts ( 17), 80.5% of 2,365 grafts (25) and 83% of 1,179
grafts (18). Lytle and Loop (30) reported 85% of 3,145
grafts patent between 13 and 24 months after operation.
Bourassa et al. (31) reported 78 .5% of 395 bypass grafts
patent I year after operation. At 18 months after operation,
82% of 292 distal anastomoses were patent in the CASS
report (31).
At 5 years after operation , our graft patency rate in the
present study was 72%. Previously we have reported (25)
74.5% of 926 grafts patent and 74% of 1,179 grafts patent
(18) 5 years after operation. Lytle and Loop (30) reported
80% of 759 grafts patent more than 48 months after oper-
ation. The CASS report (31) indicated that 82% of 472 distal
anatomoses of grafts were patent 5 years after operation.
Bourassa et al. (31) reported 79% of 20 I bypass grafts patent
5 to 7 years after operation and 63% of 147 grafts at 10 to
12 years after operation. In the present study, we found
55% of 55 grafts patent 10 years after operation.
Our coronary bypass graft patency results for young men
compare with those in our previously reported series. They
are also similar to those reported by others for mixed age
groups with the exception of grafts examined 5 years after
operation when our patency rates were lower than those of
Bourassa et al. (31) and the CASS report (3 I) for reasons
which are not clear but may be related to the lower age of
our subjects and to differences in selection of patients for
angiography. Kelly et al. (12) report a 77% graft patency
rate at an unspecified time after operation in 25 of 68 patient s
having coronary bypass procedure under the age of 40 years .
Lytle et al. (14) report an unexpectedly low patency rate of
venous bypass grafts in subsets of 107 patients <35 years
of age . For patients studied at a postoperative interval of
less than 24 months, 71% of 41 vein grafts were patent and
of 47 vein grafts studied 24 or more months after operation,
43% were patent. Of interest, vein graft patency in 33 pa-
tients symptomatic at recatheterization was 41% whereas
for 31 asymptomatic patients it was 67%. In the present
series coronary angiograms were done at approximately 2.5
and 7.5 years after operation generally only in situations in
which there was some clinical indication. The lower than
expected patency rates and higher than expected degrees of
symptomatic status (Tables I and 6) at these times have
been noted.
Platelet-inhibiting agents. At 3 to 6 months after coro-
nary bypass operations, Mayer et al. (32) performed coro-
nary bypass angiography in patients treated with aspirin and
dipyridamole and in a group of controls. Among the 93
treated patients, 87 (94%) of graft s were patent and among
the 120 control patients 98 (82%) were patent. Subtracting
internal mammary artery grafts, 92% of the saphenous veins
in the treatment group were patent compared with 78% in
the control group , a significant difference. Chesebro et al.
(33) carried out a similar study but administered dipyrida-
mole 2 days before operation , combining this with aspirin
administered from 7 hours postoperatively . They reported
97% patency of 351 venous grafts in treated patients and
90% patency of 362 grafts in a placebo group. Studying
their patients again II to 18 months after operation, they
(34) reported 89% of 478 vein graft distal anastomoses
patent in the treated group and 75% of 486 grafts patent in
the placebo group. Our patients were also given platelet-
inhibitor drugs but there was a gap in aspirin therapy be-
tween 7 days preoperatively and 2 or 3 days postoperatively
and in dipyridamole administration between the day of sur-
gery and 2 or 3 days later. We give sulfinpyrazone rather
than aspirin in elective situations for 7 days preceding op-
eration because of the demonstrated risk of increased op-
erative bleeding with aspirin. Our results are not easy to
interpret alongside those of Chesebro et al. (33,34). Com-
pared with our early (91%) and I year (83.5%) patency rates
in the present series their results appear better than ours,
particularly early after operation. However, it would not be
permissible to ascribe differences in graft patency rates be-
tween the two series solely to different drug administration
regimens.
Graft atherosclerosis. Atherosclerosis has emerged as
the major determinant of long-term vein graft viability
(18.31,35-37). Bourassa et aI. (31) reported that the number
of grafts with evidence of atherosclerosis increased from 17
to 46% between 5 and 7 and 10 and 12 years after operation.
Mean reduction in luminal size resulting from the athero-
sclerotic lesions increased from 41% at 5 to 7 years to 62%
at 10 to 12 years and the incidence of ;:::50% stenoses in
the grafts increased from 33 to 70% during the same period .
Studying 1,179 vein grafts . all examined early, at I and at
5 years after operation, we (18) noted irregularities in patent
coronary bypass grafts consistent with atherosclerosis in 9%
of cases at I year and 42% at 5 years, II % of all the I year
lesions and 20% of all the 5 year lesions having a high
profile (more than 50% graft stenosis ). Of the lesions cat-
egorized as showing the widest surface spread (>50% of
the estimated intimal surface involved) , 17% were in high
relief at I year and 34% at 5 years.
In the present series, evidence consistent with athero-
sclerosis was found in 15% of grafts at I year, in 40 .5%
of grafts at 5 years and in 59% of grafts 10 years after
operation. The profile or relief of bypass graft artheroscle-
rotic lesions increased steadily in patients of this series with
the passage of time, 15% being high profile at 1 year, 22%
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at 5 years and 29% at 10 years after operation. At 2.5 years
after operation, the number of diseased grafts was what
might have been expected between the 1 and 5 year values
but at 7.5 years after operation 71% of the grafts were
diseased and 44% of the diseased grafts showed high profile
lesions. These last figures are skewed by relating to the
angiograms done in patients who were having clinical dif-
ficulties at the time. Our experience indicates that coronary
bypass graft atherosclerosis commences at about I year after
operation and can become a serious problem in some patients
before the 5 year mark. Generally, however, its major on-
slaught, with clinical associations, occurs beyond 5 years
after operation.
Reoperation. Coronary bypass reoperation carries sig-
nificant risks (38-41). In our experience (42), the most
important of these is myocardial infarction due to ather-
oembolism to coronary arteries from grossly diseased bypass
grafts. This is probably associated with traumatic surgical
dissection which is hard to avoid. In our series, myocardial
infarction, which was usually large, occurred significantly
more often during the second than the first operation and
resulted in two operative deaths. The smaller number of
grafts at the second operation and the decreased early post-
operative patency of these grafts have been noted. As might
be expected, there are fewer vessels suitable for grafting at
the second operation and technical problems are encoun-
tered. There is also a shortage of venous conduit available
and this partly explains our much higher incidence of in-
ternal mammary artery utilization at the second than at the
first operation.
Long-term smoking. We give vigorous antismoking ad-
vice to our patients and are surprised in this series that half
were still smoking at 5 years after operation. We (43) have
described a positive association between coronary bypass
graft atherosclerosis and smoking. In the present study,
however, the effect, for a much smaller number of grafts,
is short of significant.
Long-term angina and treadmill tests. Comparison of
Table I with Table 10 reveals that the incidence curves for
angina or its absence and for positive and negative treadmill
tests before and during 10 years of postoperative follow-up
are concurrent at all times.
Deaths. Our long-term mortality rate was 14% with a
10 year survival rate of 84% and a 12 year survival rate of
76% (Fig. I). Kelly et a!. (12) in their study of surgical
patients aged :::;40 years reported a 6% mortality during
follow-up of 12 to 75 months but there were no further
details. Lytle et a!. (14), in their study of 107 surgical
patients aged ~35 years, had a 14% mortality rate with an
85% survival rate at 10 years. Their patients do not appear
to have had as extensive coronary artery disease as ours,
had lesser degrees of left ventricular functional impairment
and did not have as many bypass grafts. Furthermore, pat-
ency rates for the vein grafts placed in their patients were
lower than for ours, yet their survival rate is the same as
for our patients. We suspect that our patients may well have
done better in proportion to the severity of their disease and
that the similarity of survival rates in the two series may be
coincidental.
Return to work. All of these subjects returned to work
after operation and were gainfully employed, most of them
in military service or in the Royal Canadian Mounted Police,
I year after operation. All, of course, were securely em-
ployed preoperatively. Danchin et a!. (44) emphasized that
socioeconomic factors are more important than clinical vari-
ables in predicting return to work after coronary bypass
surgery and they identified the most significant adverse vari-
able as the duration of preoperative unemployment. Of clin-
ical variables, they reported that the most influential was
the presence of an associated noncardiovascular illness. Our
patients, having been preselected for military and Royal
Canadian Mounted Police service in the light of good general
health, did not have this disability.
Conclusions. We have presented our experience with
the diagnosis and surgical management of coronary artery
disease in a group of young men. We have drawn attention
to the high incidence of classical risk factors for coronary
atherosclerosis, especially smoking. We have demonstrated
that many of these patients had severe coronary disease with
important impairment of left ventricular function. We have
detailed the results of coronary bypass surgical procedures
which utilized, for the most part, venous grafts. We have
failed to show any significant difference between postop-
erative patency rates of the bypass grafts in this series com-
pared with others we have studied, including older age groups.
We have demonstrated again that long-term coronary bypass
graft fate is profoundly influenced by the frequent devel-
opment of important vein graft atherosclerosis beyond 5
years after operation. We consider the long-term survival
of our patients to be better than expected for their disease,
although much worse than for the healthy population. We
believe that the coronary bypass procedure has played a
most important part in the management of our patients but
are aware that the long-term results of coronary bypass
surgery have not fulfilled all our expectations.
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